Introduction
International Ocean Discovery Program (IODP) Expedition 352 took place August-September 2014 and was aimed at studying oceanic crustal accretion immediately following subduction initiation by drilling into the Izu-Bonin-Mariana (IBM) fore arc. The IBM system is sufficiently old that it carries a full record of the evolution of crustal accretion from the start of subduction to the start of normal arc volcanism and sufficiently young that the key features have not been excessively disturbed by subsequent erosion or deformation. Expedition 352 successfully cored 1.22 km of igneous basement and 0.46 km of overlying sediment, providing diverse, stratigraphically controlled suites of fore-arc basalt (FAB) and boninites related to seafloor spreading and earliest arc development. FAB and related rocks were recovered at the two deeper water sites (U1440 and U1441), and boninites and related rocks were recovered at the two sites drilled upslope to the west (Sites U1439 and U1442). Holes U1439C and U1442A yielded entirely boninite differentiation-series lavas that generally become more primitive and have lower TiO 2 concentrations uphole.
Thermal and alternating field (AF) demagnetizations were carried out by the shipboard paleomagnetists on discrete samples in order to give an estimate of the inclination of the recorded geomagnetic field. These shipboard results were reported in the Paleomagnetism sections of each site chapter. In order to carry out more detailed paleomagnetic studies, more samples were collected as paleomagnetic cubes or minicores in Holes U1439C, U1440B, and U1440A for thermal and AF demagnetizations to be carried out on shore. To better understand the magnetic mineralogy of the sampled flows, a slice of sample from the bottom of each cube or minicore was collected for hysteresis measurements. Some results will be presented in Carvallo et al. (in prep.) , but that study will focus on a few samples that were selected for the paleointensity study. Hysteresis measurements were subsequently made on the larger suite of samples and are presented here.
Methods and materials
Hysteresis measurements were carried out at Institut de Physique du Globe de Paris-Institut de Minéralogie, de Physique des Matériaux et de Cosmochimie (IPGP-IMPMC) Mineral Magnetism Analytical Facility with a magnetometer (μ-VSM) from Princeton Measurements Corporation. A millimeter-size chip (between 100 and 800 mg) was fixed on the probe with grease. A maximum field of 1 T was applied, and the averaging time was 100 ms. When the magnetization was weak (as it is often the case for boninite) and therefore the hysteresis loops were noisy, between 5 and 20 loops were then measured and averaged together. Hysteresis loops were corrected for the diamagnetic and paramagnetic contribution, and the remanent magnetization (M r ), saturation magnetization (M s ), and coercivity field (H c ) parameters were calculated from the corrected loops. Backfield direct current curves were also measured for each sample in order to obtain the remanent coercivity field (H cr ).
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Results

Hole U1439C
A total of 146 hysteresis parameters were measured for samples from Hole U1439C. Results are summarized in Table T1 (Figure F1A, F1B) . These values are the highest in Units 5, 7, 8b, and 10 and in some parts in Units 6 and 8c. This also corresponds to where onboard bulk magnetic susceptibility was found to be highest. Units 7, 8b, and 10 correspond to andesite, but the high values found in the boninite units could be caused by secondary alteration (see Petrology in the Site U1439 chapter [Reagan et al., 2015a] Figure F1D, F1F) . Because of this correlation between M s and lithology, M s as a function of the MgO, TiO 2 , and Al 2 O 3 concentrations from the portable X-ray fluores- cence measurements carried out on board was also plotted for samples as close as possible (≤60 cm) to samples used for hysteresis measurement. M s seems to be higher when Al 2 O 3 and TiO 2 concentrations are higher and MgO concentrations are lower ( Figure F2) . A few samples have a very low M r /M s ratio (<0.050), but most of them are between 0.050 and 0.350. Some H cr /H c ratios are very high, but they correspond to very weak samples and therefore might not be reliable. The hysteresis parameters were plotted on a Day plot (Day et al., 1977) with Dunlop (2002) mixing lines and were separated into two categories: weak samples (M s < 0.1 Am 2 /kg) and strong samples (M s > 0.1 Am 2 /kg). These two categories plot in different regions on the Day plot. The strong samples follow the singledomain-multidomain (SD-MD) mixing line, but the weak samples are between the SD-MD and single-domain-superparamagnetic (SD-SP) mixing line, suggesting that the two groups have different magnetic mineralogies ( Figure F3 ).
Hole U1440B
Fifty-four hysteresis parameters were measured on samples from Hole U1440B. Results are summarized in Table T2 . M s values are strong, between 0.3 and 2 Am 2 /kg (except for one very weak sample that might have been misnamed). The hysteresis parameters show fairly good correlation with the petrologic units defined in the Site U1440 chapter (Reagan et al., (2015b) (Figure F4) . M r values are higher in the volcanic extrusive zone than in the dikes zone, while it is the opposite for M s (Figure F4A, F4B) . H c and H cr also follow this tendency on average, and H cr /H c ratios are higher in the dikes zone than in the volcanic extrusive zone (except for the suspicious sample with a very low saturation magnetization) ( Figure  F4D, F4F) . When plotted on a Day plot, the samples from the three different units plot in three different regions (Figure F5) , slightly below the SD-MD mixing line; the volcanic extrusive samples have 60%-100% SD grains, whereas the samples from the dikes unit con- Figure F1 . A-F. Hysteresis parameters vs. depth, Hole U1439C. Petrologic units are described in the Site U1439 chapter (Reagan et al., 2015a) . Hole U1442A
Fifty-six hysteresis loops were measured on samples from Hole U1442A. As expected, the hysteresis parameter values show a large spread, similar to what was observed for Hole U1439C (Table T3) .
Correlation with the lithology is not as clear as for the other two holes ( Figure F6) . M s and M r values seem to be higher in Unit 2, where dikes could be present among boninite. The very high H cr /H c ratios come from very weak and noisy samples and therefore have to be regarded with caution. As for Hole U1439C, it is possible to plot Al 2 O 3 , TiO 2 , and MgO concentrations as a function of saturation magnetization ( Figure F7) . Again, a slight correlation appears: M s is higher where samples contain more TiO 2 and Al 2 O 3 and lower Figure F2 . Saturation magnetization vs. (A) Al 2 O 3 , (B) TiO 2 , and (C) MgO concentrations from portable X-ray fluorescence measurements made on board on parts of Hole U1439C core ≤60 cm away from samples used for hysteresis measurements. where samples contain more MgO; although this correlation does not appear as clearly as for Hole U1439C. For the Day plot representation ( Figure F8 ), samples are again divided into two groups: weak samples (M s < 0.1 Am 2 /kg) and strong samples (M s > 0.1 Am 2 /kg). The difference in hysteresis parameters between the two groups is not as clear as for Hole U1439C. Strong samples have a tendency to plot slightly closer to the SD-MD mixing line than the weak samples, showing again the difference in magnetic mineralogy between the two groups. Figure F4 . A-F. Hysteresis parameters vs depth, Hole U1440B. Petrologic units are described in the Site U1440 chapter (Reagan et al., 2015b Figure F5 . Day plot for samples from Hole U1440B, with the mixing lines of Dunlop (2002) . Light green = samples from the volcanic extrusive unit, dark green = samples from the transition unit, blue = samples from the dikes units. Petrologic units are described in the Site U1440 chapter (Reagan et al., 2015b) . Figure F6 . A-F. Hysteresis parameters vs depth, Hole U1442A. Petrologic units are described in the Site U1442 chapter (Reagan et al., 2015c) . 
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